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, .
$\overline{M}[4\rho]$ $4\rho$ 2 $\llcorner,$ $<,$ $>$
, $J$ . , $M$ 2 ,
$x:Marrow\pi[4\rho]$ 0 . $H$
$x$ , $H$ $|H|=2b\succ \mathrm{O}$ . $M$
{ $e_{1}$ , e2} $x$ $\alpha$ $\cos(\alpha)=<Jx_{*}e_{1},x_{*}e_{2}>$
. $\alpha$ $M$ $x$ , $M$ .
, $\alpha\neq 0,$ $\pi$/2, $\pi$ . $e_{3}=-H/|H|$ $M$
. $e_{4}$ . , { $e_{3},$ $e_{4},$ $Je_{3},$ $J$e4}
Gram-Schmidt {e3, $e_{4}$ } , $M$
{ $e_{1}$ , e2} . $M,\overline{M}[4\rho]$ $x$ { $e_{1}$ , , $e3,$ $e4$}
. $\{e_{a}\},$ $1\leq a\leq 4$ , $\overline{M}[4\rho]$
$\{E_{1}, E_{2}\}$ , $x(M)$ $\{e_{a}\}$
. $\{E_{A}\},$ $1\leq A\leq 2$ $\{\omega_{A}\}$ , $\{\omega_{A}\}$







, $\phi$ $M$ .




$\omega$1 $2=b\phi+c\overline{\phi}$ . (5)
, $x$ =0
$\sin 2(\frac{\alpha}{2})\omega_{11}-\cos(\frac{\alpha}{2})\omega_{22}=0$ (6)
. $x$ Gauss , Codazzi-Mainardi , Ricci
(7), $(8,9)$ , (10) .
$K=4(b^{2}-|a|^{2})+6\rho\cos(\alpha)$ , (7)
$da\wedge\phi=-$ {2a($\overline{a}-b)$ $\cot(\alpha)+\frac{3}{4}\rho\sin(2\alpha)$ } $\phi\wedge\overline{\phi}$, (8)
$dc.\wedge\overline{\phi}=2c(a-b)\cot(\alpha)\phi\wedge\overline{\phi}$ , (9)
$|a|^{2}-|$c$|2+ \frac{\rho}{2}(3\sin(\alpha)-2)=0$ . (10)
, $M$ $a,$ $c$ $\alpha$ , $b$ , (1) (10)
, 1- $\phi$ { $\omega A,$ $\omega$AB}
, [1] $M$ $\overline{M}[4\rho]$ $x$ .
(1) (10) .(4) ,
$d\alpha=(a+b)\phi+(\overline{a}+b)\overline{\phi}$. (11)
(2) , 2 $M$ :
$d\phi=(\overline{a}-b)\cot(\alpha)\phi\Lambda\overline{\phi}$ . $(12)$




$g_{1}(\alpha, a, b,\rho)=\rho${3b $\sin(2\alpha)+\frac{3}{4}a\sin(2\alpha)+2(a-b)\cot(\alpha)$}
$<\mathrm{c}g_{1}(\alpha, a, b, \rho)$ $M$ . , (10)
$c\overline{c}_{2},-\overline{a}a,1=g_{1}(\alpha, a, b, \rho)$, (15)
. (15) (13), (14)
$|$ c,2 $|^{2}-|$a, $1|^{2}=g_{2}(\alpha, a,\overline{a}, b, \rho)$ $(16)$
110
, $g_{2}(\alpha, a.\overline{a}, b, \rho)$ , .
$g \mathrm{z}(\alpha,a,\overline{a}, b, \rho)=\frac{3}{2}\rho^{2}\mathrm{c}$os2 $( \alpha)(4-\frac{3}{2}\sin(\alpha))$
-p{ $|a|^{2} \frac{4}{\sin(\alpha)}+\frac{b^{2}(-33\cos(\alpha)\sin(\alpha)+5\sin(\alpha)+4\cos(\alpha))}{\sin(\alpha)}$
$+(a + \overline{a})\frac{b(-3\sin(\alpha)\cos(\alpha)-8\cos(\alpha)+9\sin(\alpha))}{2\sin(\alpha)}\}$ .
2 $x$ .
, $a,$ $c,$ $a,1$ , $c_{2}$, , $x$ . , (16)
. (15), (16) $a,1,$ $c,2$ 3
, $a,1,$ $c,2$ 4 .
, , (15), (16) $a,1,$ $c,2$ . (13), (14)
$\phi=\lambda dz,$ $\lambda=|\lambda|e^{\sqrt{-}\theta}$ , (11), (13), (14) $ds^{2}$
$\theta,$ $\alpha,a,$ $c$ . (11),(13),(14) .
1(14) (13) .
, (14) (15), (16) (13)
. ( , (16) $g_{2}$ .) , (11) (14)
.
$\alpha$ , (11) .
$\Delta\alpha=\cot(\alpha)\{-2K+6\rho\cos(\alpha)+16b^{2}+6\rho-4|\nabla\alpha|^{2}\}$ . (17)
(11) \mbox{\boldmath $\alpha$}/\partial z- $=(\overline{a}+b)\overline{\lambda}$ ,
$| \nabla^{\alpha|^{2}:=\frac{1}{|\lambda|^{2}}}|\frac{\partial\alpha}{\partial\overline{z}}|^{2}=|\overline{a}+b|^{2}$ .
$(|a|-b)^{2}\leq|\nabla\alpha|^{2}\leq(|a|+b)^{2}$ ,
$| \frac{1}{2}\sqrt{(4b^{2}-K+6\rho\cos(\alpha))}-b$ $| \leq|\nabla\alpha|\leq|\frac{1}{2}\sqrt{(4b^{2}-K+6\rho\cos(\alpha))}+b$ $|$ (18)
.
2 $M$ $a\neq\overline{a}$ $c$ , $x$ generic .
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, $\theta$ :(12) $\theta$
$\frac{\partial\theta}{\partial\overline{z}}+2\sqrt{-1}b\cot(\alpha)|\lambda|e^{-\sqrt{-1}\theta}-\sqrt{-1}\cot(\alpha)\frac{\partial\alpha}{\partial\overline{z}}-\sqrt{-1}\frac{\partial 1\mathrm{o}\mathrm{g}|\lambda|}{\partial\overline{z}}=0$ . (22)
, (22) .
$\propto_{\sin(\alpha)}(1+\cos(\alpha))(\frac{\partial\alpha}{\partial z}e^{-\sqrt{-}\theta}+\frac{\partial\alpha}{\partial\overline{z}}e^{\sqrt{-1}\theta})-4b\cot(\alpha)|\lambda|^{2}-\frac{\partial^{2}\log|\lambda|\sin(\alpha)}{\partial z\partial\overline{z}}=02b|\lambda|$. $(23)$
(23) $\theta$ $\alpha,$ $|$ \lambda | . , (7), (10)
$|a|= \frac{1}{2}\sqrt{4b^{2}-K+6\rho\cos(\alpha)}$ , $|$c $|= \frac{1}{2}\sqrt{4b^{2}+2\rho-K}$ (24)
. (12) (14) (\lambda 2c-)/\partial z- $=0$ .
$\frac{\partial\eta}{\partial\overline{z}}=-\sqrt{-1}\frac{\partial\log(\lambda^{2}|\overline{c}|)}{\partial\overline{z}}$ , (25)
$\eta$
$\lambda$ $|c|$ . $x$ $gene\prime ric$ ,
$x$ $x$
. , genedc .




, $\alpha$ $M$ .
$\Delta_{d\epsilon^{2}}$ot $=\cot(\alpha)\{-2K+16b^{2}+6\rho\cos(\alpha)+6\rho-4|\nabla\alpha|^{2}\}$ ,
$| \frac{1}{2}\sqrt{(4b^{2}-K+6\rho\cos(\alpha))}-b$ $| \leq|\nabla\alpha|\leq|\frac{1}{2}\sqrt{(4b^{2}-K+6\rho\cos(\alpha))}+b|$ ,
$(4b^{2}-K+6\rho\cos(\alpha))>0$ .
, , $\alpha$ generic
$x:Marrow\varpi[4\rho]$ 1- .
Remark [4] $\overline{a}=a$ , $(1)\sim(10)$
, . , Kenmotsu-Zhou[3] $\overline{a}=a$
. , [2] $K$ .
, , .
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